Introduction
============

The three major types of ovarian tumors are epithelial, sex cord and germ cell ([@B1]). Epithelial cell tumors represent the majority of all ovarian neoplasms (82%) ([@B1]). Conversely, germ cell tumors (GCTs) are rare, comprising approximately 20% of all ovarian tumors, both benign and malignant ones ([@B1],[@B2]). Approximately 3-5% of ovarian GCTs are malignant ([@B2]). The most commonly occurring GCTs is dysgerminoma, which accounts for approximately 2% of all ovarian cancers ([@B2]). Extra-ovarian tumor spread of dysgerminomas often involves the retroperitoneal and pelvic lymph nodes; these tumors are highly susceptible to radiotherapy ([@B3]).

In addition, hematogenous spread may occur; common sites of involvement are lungs, liver and bones ([@B3]).

Dysgerminoma is one of two most common types of ovarian germ cell tumor ([@B1]-[@B3]). It has been

reported in a wide range of seven months to seventy years, but most cases are young adults and less than twenty years ([@B4]). The known fact is that dysgerminomas account for two-thirds of the entire malignant ovarian neoplasms in women aged under 20. The Dysgerminomas\' response to therapy has turned out to be good ([@B4]-[@B6]).

On gross examination, they are usually solid masses with lobulated homogenous cut surface. The foci of necrosis, hemorrhage and cystic degeneration may be present but suggest the possibility of other neoplastic germ cell elements ([@B6],[@B7]).

In microscopic examination, the monotonous populations of large polygonal round or oval cells with clear or slightly eosinophilic nuclei containing one or two eosinophilic nucleoli are seen ([@B3],[@B7]). Patterns of growth include solid, trabecular, insular, pseudoglandular and singly disposed cells that are intersected by fibrous septa with infiltration of inflammatory cells, predominantly lymphocytes ([@B6],[@B8]).

About two-thirds of dysgerminomas are in stage IA at the time of operation. Prognosis is excellent for this group of patients with more than 95% five-year survival ([@B7]-[@B9]). About 5-15% of patients have bilateral ovarian involvement and few present lymph node metastases and/or peritoneal involvement. However, prognosis in these groups is well with 85% five-year survival after appropriate chemotherapy ([@B6],[@B10]).

We reported here a case of advanced ovarian dysgerminoma with unusual macroscopic appearance and different patterns of growth in microscopic examination.

Case Report
===========

An 18-year-old female, single and nulligravid, referred to the Gynecology Department with complaint of abdominal pain, weight loss and ascites. Computed Topography of abdomen and pelvic showed solid mass measuring 130x120x78 mm with the origin of the left side of pelvis probably the left ovary, ascites and peritoneal vegetative seedings beneath the right diaphragm and both flanks in favor of omental cake, as well as two 52 and 48 mm masses in cul-de-sac (blumer shelf).

Analyzed tumor markers show an increase in the serum level of Cancer Antigen 125 (CA125), Lactate dehydrogenase (LDH) and Human Epididymis Protein 4 (HE4), but normal level of Carcinoembryonic antigen (CEA), Alpha-fetoprotein (AFP), Cancer Antigen 19-9 (CA 19-9) and Human chorionic gonadotropin (βHCG). The patient underwent laparotomy to resect the left ovarian mass with surface involvement, adhesion to pelvic side wall and disseminated omental involvement. Left salpingo-oophorectomy, omentectomy and appendectomy were performed. The excised mass was sent to the pathology department. It was a 170-gr lobulated and perforated ovarian mass measuring 12x11x6.5 cm. Cut sections showed non-homogeneous tan-brownish surfaces with papillary projections in some foci. Microscopic examination exhibited cellular neoplasm composed of large polyhedral cells with clear cytoplasm and large angulated nuclei with 1-3 prominent eosinophilic nucleoli. Neoplastic cells arranged in pseudopapillary, solid nests and macrofollicular structures. Delicate fibroconnective stroma with scattered infiltration of small lymphocytes in some foci were also detected ([Figure 1](#F1){ref-type="fig"}).
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Immunohistochemical staining had positive findings for CD117, CK AE1/AE3 and PLAP and negative for Inhibin, Calretinin, AFP and CD30 ([Figure 2a, 2b, 2c](#F2){ref-type="fig"}) indicating the diagnosis of dysgerminoma. Chemotherapy was initiated based on microscopic diagnosis, including etoposide, cisplatin and bleomycin.

![Immunoreactivity with CD117, PLAP and CK AE1/AE3](ijp-13-094-g002){#F2}

Despite the advanced stage of the tumor, peritoneal involvement, surgical complications such as fever, intra-abdominal abscess formation and pleural effusion, the general status of the patient was good in her fourth course of chemotherapy owing to immediate initiation of proper treatment.

Discussion
==========

Dysgerminoma accounts for 1-2% of all primary ovarian tumors and is one of the most common types of malignant germ cell neoplasms ([@B3], [@B11]).

It is highly chemosensitive and responds well to a combination of Cisplatin, Bleomycin and Etoposide (BEP) ([@B12]). Due to good prognosis, distinction from other types of ovarian neoplasms is of important value. In general, based on the characteristic morphologic features, the diagnosis is straightforward. However, it may exhibit different patterns of growth which may cause difficulty to an accurate diagnosis ([@B11], [@B13]). This case needs reporting due to its unusual morphological pattern.

Embryonal carcinoma, yolk sac tumor, clear cell carcinoma, malignant lymphoma, sex cord stromal tumors including sertoli leydig and steroid cell tumor are the main differential diagnoses of dysgerminoma on histologic examination ([@B5],[@B10],[@B14]). Distinct cytologic features, lobulated architecture with lymphocytes in the interlobular fibrous septa, and immunohistochemistry are helpful for an accurate diagnosis ([@B5]). Pseudoglandular, trabecular and solid tubular microscopic architectures have led to a misdiagnosis of sertoli cell tumors ([@B11],[@B15]).

Macrofollicule defined as the presence of large, relatively uniform follicles resembling follicle cyst is a typical structure in juvenile granulosa cell tumor, small cell carcinoma or metastatic melanoma ([@B12], [@B13], [@B16]). This structure was seen frequently in the microscopic examination of our case, leading to misdiagnosis as granulosa cell tumor by some of our colleagues. Pseudopapillary structures in the reported case also mimicked transitional cell carcinoma as another important differential diagnosis. Typical cytologic characteristics and immunoreactivity with PLAP and CD117 as well as negative reaction with inhibin and calretinin helped us with the accurate diagnosis.

Pure dysgerminoma is a rapidly growing malignant tumor. Despite the fact, metastatic spread in the early stages is not common .^5^ It has been suggested that highly cellular tumors with a small amount of stroma and lymphocytic infiltration as well as marked atypia and high mitotic activity tend to be more aggressive ([@B12]). However, there is still no good evidence for predicting the behavior of neoplasm by its histologic appearance ([@B8], [@B17]). In our patient, a cellular tumor with little fibrous stroma and inflammatory cell infiltrate together with unusual microscopic growth patterns and disseminated peritoneal involvement were seen. These clinical and morphological findings may be either coincidental or in relationship with each other. There are not enough documents for this distinction. More investigations are needed.

Radiologic surveys are instrumental in the diagnosis of dysgerminoma. The primary aim of radiologic survey is differentiation of malignant tumors from benign ones, rather than determination of histologic subtype ([@B17]).

Conclusion
==========

Although the morphologic diagnosis of dysgerminoma is generally simple and not complicated, there are unusual microscopic findings including pseudopapillary and macrofollicular structures, which may cause difficulty to an accurate diagnosis. Characteristic cytologic features and immunohistochemistry are useful for a correct recognition.
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